Acidification of the cytoplasm of Ehrfich ascites carcinoma cells to pH 6.3 arrests DNA synthesis in these cells. Such an effect can be achieved by incubating the cells at pH 6.2 or by adding low concentrations of the K /H+ antiporter, the antibiotic nigericin, at neutral pH. Glucose and anaerobiosis potentiate the nigericin effect. The inhibition of DNA synthesis by nigericin occurs without any sgnificant decrease in the ATP concentration and in the mitochondrial membrane potential. The Na+/H+ antiporter appears to be one of the most important mechanisms for maintaining a sufficiently high pHi in mammalian cells (1, 3, 6, 7) . It extrudes H+ from the cell in exchange for extracellular Na+, using the Na+,K+-ATPase-produced Na+ gradient as a driving force. As to the K+ gradient, also formed by Na+,K+-ATPase, it is not involved in pH regulation. In the present study we have tried to employ the K+ gradient to return extruded H+ ions to the cytoplasm. In this way, one may hope to overcome the pH, increase and so to stop DNA synthesis, using the same energy source-i.e., Na+,K+-ATPase. To Abbreviations: BCECF-AM, 2',7'-bis(2-carboxyethyl)-5-(and-6)carboxyfluorescein (acetoxymethyl ester); FDA, fluorescein diacetate; subscripts "i" and "o" (e.g., pHi and pH.), intracellular and outer (extracellular) compartments. *To whom reprint requests should be addressed.
tiporter, the antibiotic nigericin, at neutral pH. Glucose and anaerobiosis potentiate the nigericin effect. The inhibition of DNA synthesis by nigericin occurs without any sgnificant decrease in the ATP concentration and in the mitochondrial membrane potential. The DNA synthesis inhibiton is caused neither by a decrease in the intracellular [K+J nor by an increase in the intracellular [Na+J accompanying the nigericin effect (at least at low concentrations ofthe antibtic). Nigericin should thus be regarded as a type of a cytostatic primarily affecting intracellular pH.
Several studies have shown a strong dependence of the rate of DNA synthesis in animal cells upon the intracellular pH (pHO) level (1) (2) (3) (4) . It was demonstrated that initiation of DNA synthesis in stimulated fibroblasts and lymphocytes requires a cytoplasmic pH shift to the alkaline region (2) . This shift proved to be as small as 0.2 pH unit-namely, from 7.2 (no DNA synthesis) to 7.4 (maximal rate of the synthesis).
Such a steep pH-response relationship (in fact, of the all-or-nothing type) suggests that we deal here with a specific regulatory event rather than with a trivial pH dependence inherent in any enzymatic system. Further indication in this direction was obtained when it was revealed that the phosphatidylinositol cascade and the Na+/H+ antiporter are involved in the above-mentioned pH, increase. It was proposed that H+ ions, like Ca2+, cyclic nucleotides, and inositol phosphates, serve as second (intracellular) messengers of extracellular signals (2, 5) .
The Na+/H+ antiporter appears to be one of the most important mechanisms for maintaining a sufficiently high pHi in mammalian cells (1, 3, 6, 7) . It extrudes H+ from the cell in exchange for extracellular Na+, using the Na+,K+-ATPase-produced Na+ gradient as a driving force. As to the K+ gradient, also formed by Na+,K+-ATPase, it is not involved in pH regulation. In the present study we have tried to employ the K+ gradient to return extruded H+ ions to the cytoplasm. In this way, one may hope to overcome the pH, increase and so to stop DNA synthesis, using the same energy source-i.e., Na+,K+-ATPase. To do this, it seems necessary to initiate a K+/H+ antiport in the plasma membrane. The first indication that the exogenous K+/H+ antiporter, nigericin, is inhibitory for DNA synthesis in the animal cell was obtained in this group, when ascites cells were studied (8, 9) . Then Rotin et al. (10) The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. (Fig. 1) .
A further decrease in the effective nigericin concentration (by about one order of magnitude) was achieved when the (10) . One may hope that the combined use of nigericin and hyperglycemia will affect tumor cells rather than the normal ones in which glycolysis and hence the production of H+ ions are usually much slower (5). It is not surprising therefore thate.g., in thymic lymphocytes-nigericin did not inhibit the early response to mitogens-i.e., increase in the level of mRNA of c-fos protooncoprotein (11) . The interplay of glycolytic H+ production, Na+/H+ antiporter, Na+,K+-ATPase, and nigericin is summarized in Fig. 5 .
